CRITICAL ITEMS LIBT PROJECT: SRMS SYSTEM: BACK-
- - - ASS'Y T - ASS*Y P/N: SHEET: 1
[ FRATIORE WOE | FATUUWE EFFECT | .
REF. REV. ornvlug nés. AND o 111 RATIONALE FOR ACCEPTAMCE
OESIGNATION CAUSE ENG ITEM CRITICALLYY
4450 0 BACKUP DRIVE MODE : c 4] DESIGH FEATURES
SWITCH QTV-1 LOSS OF LOSS OF BACKUP | -r-e-ieeallls
| e SACKUP DRIVE.
ME4L25-0102- DRIVE. TOGGLE SWITCHES USED ON THE DEC PANEL ARE NERMETICALLY SEALED,
7405 AND OF A MATURE AND PROVEN DESICN. THESE SUITCHES ARE IN
CAUSE(5): COMMON USE ON THE ORBITER VEHECLE.
€1) SUITCH CAUSE (2)
FAILS 1X VHEN BACKUP THE SMITCHES ARE CONTROLLED BY ROCKWELL INTERMATIONAL
OFF SELECTED. SPECIFICATION MC 452-0102 AND HAVE GEEN QUALIFIED TO THE
POSITION. ﬁtfc;g:’vémm REQUIREMEMTS OF THIS SPECIFICATION.
€2) SWITCH ELECTRICAL CONMECTIONS TO THE SWITCH ARE ACHIEVED BY MEANS OF
gus T MORST CASE SOLDERABLE TERMINALS.
DIRECTIONS. UNEXPECTED WIRING TO SWITCH TERMINALS UTELIZES MICKEL PLATED CONDUCTORS
MOTION. SOINT WITH A POLYAMID INSULATION. SOLDERING OF THE NICKEL PLATED
RUNAUAY . WIRE TO THE SWITCH JERMINALS [S COMVROLLED BY CAE PROCESS
UMANNUNC JATED . SPECIFICATION PD 91059.
CREM ACTION
REQUIRED. VHE WIRING MARNESS 1S DESIGNED TO BE CAPABLE OF SEPARATE
TESTING (FOR INSULAYIOM RESISTANCE, DIELECTRIC STRENGTH, AND
REDUMDANT PATHS CONTINUITY).
REMAINING
--------------- MOUNTING OF THE SWITCH TO TKE DEC PANEL IS BY MEANS OF A 15/32
N/A NUT WHICH ENGAGES A THREADED BUSHING ON THE SWUITCH. A KEVED

WASHER PROVIDES ROTATION RESTRAINT. AFVER INSTALLATION AND
TORQUING, THE NUT S STAKED TO THE PAMEL BY A BLO8 OF EPOXY
ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
AGAINST DAMAGE OR [NADVERTENT OPERATION.

AMALYSIS OF THE BASIC PANEL STRUCTURE HAS DEMONSTRATED THAT
THERE ARE NO RESONANCES [M THE RELEVANT VIBRATION FREQUENCY
SPECTRUM. THIS ANALYSIS HAS BEEN VERIFIED BY VIBRATION TESTING
OF THE DRC PANEL ASSEMBLY.

APPLICATION ANALYSIS HAS COMFIRMED THAV ADEQUATE ELECTRICAL
STRESS MARGINS ARE ACHIEVED.

AY THE PART LEVEL, OUALIFICATION/CERTIFICATION TESTING 1S
DEFINED BY ROCKWELL IMTERNATIONAL SPECIFECATION MC4AS2-0102.
THIS TEST REQUIREMENT INCLUDES: INSULATION RESISTANCE
DIELECTRIC SIRENGTH,CONTACT RESISTANCE,RANDOM VIBRAT IO (48
MINUTES PER AXIS) LEAKAGE AT OME ATMOSPHERE DIFFERENTIAL
PRESSURE, TOGGLE STRENGTH. FOR SWITCH OPERATIONAL CYCLES
REFER 1O TABLE 13.

ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
PRE - ACCEPYANCE RUN-IN, DIELECTRIC STRENGTH, INSTALLATION
RESISVANCE, CONTACT IESISIIHCE, ACCEPTANCE VIGRATION, SEAL
VEST, VESUAL EXAMINATION,AND RADIOGRAPHIC INSPECTION.

- ALL RESISTORS AND CAPACITORS USED IN THE DESEGN ARE SELECTED

FROM ESTABLISHED RELIABILITY (ER) TYPES. LUFE EXPECTANCY [S
INCREASED BY ENSURING THAT ALL ALLOWABLE STRESS LEVELS ARE
OERATED IN ACCORDAMCE WITH SPAR-RWS-PA.G0Y. ALL CERAWIC AND
ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED TO
RADIOGRAPHIC ENSPECTION.
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CRITICAL ITEMS LIBT

PROJECY: SRMS

SYSTEM: BACK-

— 2

- - . A .- ASS*Y H ASS'Y P/N: SHEET :
T X —FATUONE WODE | FATCORE EFFECT | :
REF. REV. praulnc réF. AND o 11 RATIONALE FOR ACCEPTAMCE
DESIGNAT 1OM CAUSE END 1TEM CRITICALITY
4450 o SACKUP DRIVE | WODE: CAUSE (1) ACCEPTANCE TESTS
SWMITCH QTY-1 LOSS OF LOSS OF BACKUP | -e-reomneoennns
PN BACKUP DRIVE. THE HARDWARE |TEM IS SUBJECTED TO THE FOLLOWING ACCEPTANCE
;Egs-omz- ORIVE. ENVIRONMENTAL TESTS AS PART OF THE DEC PANEL ASSEMBLY.
CAUSE(S): O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
(1) SWITCH CAUSE (2)
FAILS 1IN WHEN BACKUP O THERMAL:  +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
OFF - SELECTED. - 9.5 HRS/CYCLE.)
POSITION. SELECTED JOINT
VILL ORIVE. THE DAC PANEL ASSEMBLY 1S FURTHER TESTED AS PART OF THE RMS
(2) SMITCH SYSTEM TESTS (IPS18 KMS STROWGBACK TEST AND TPS52 FLAT FLOOR
FATLS 0 WORST CASE TESF) WHICH VERIFIES THE ABSENCE OF THE FAILURE MODE.
DIRECTIONS. UNEXPECTED QUALTFICATION TESTS
MOTION. JOINT | 3z ~-v-ecrencrccncnen-
RUMAMAY . THE SWITCH EYEM HAS DEEM QUALEFIED FOR ORBITER USE. THE DAC
UNANNUNCEATED. PANEL ASSEMBLY HAS BEEN SUBJECTED TO THE FOLLOMING
CREM ACTIOM QUALTFICATION TEST ENVIRDMMENTS.
REQUIRED.
O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
REDUMDANT PATHS
RENAINING 0 SHOCK: 20G/11 NS - 3 AXES (6 DIRECTIONS)
N/A 0O THERMAL: 130 DEGREES F 7O -23 DEGREES F (12 HRS PER
CYCLE) (6 CYCLES)
O HUMIDITY: 95X (120 DEGREES F 10 B2 DEGREES F CYCLE IN
15 HRS) 10 CYCLES TOTAL.
0 ENC: MIL-STD-461 AS NODIFIED 8Y SL-E-0002 (TEST
CED1, CEO2, CEO3, CSO1 (DC/AC), CEO3, CSO1
(ocshcy, cSo2, clos, reo2 (Bsud, msod, rso3,
X RS04)
i
FLIGHT CHECKOUT
PDRS OPS CHECKLEST (ALL VEHICLES) JSC 14987
RMS/BACK-UP 22 -
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CRITICAL ITEMB LIST PROJECT: SRNS SYSTEM: Eg_c;;L
- —— - ASS'Y N : - Ass*y p/R: SHEET: 3
T e — [ FATOONE WODE | FATLORE EFFECT : [
REF. REV. oravinG mér, AND O \Jal RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END 1TEN CRITICALITY
4450 0 SACKUP DRIVE MODE : CAUSE (1) QA/ INSPECT LONS-
SUITCH aTY-1 L0SS OF LOSS Of gacke | LLUTLIULITTY
P/N BACKUP ORIVE.
ME425-0102- DRIVE. HERMETICALLY SEALED TOGGLE SWITCHES ARE PROCURED TO ROCKUELL
7405 SPECIFICATION MC452-0102. ROCKVELL PART HO. ME452-0102----
CAUSE(S): QUALTFICATION AND ACCEPTANCE TESTING OF SWITCHES IS PERFORMED
€1) sulice CAUSE (2) TO R. 1. SPEC. MC&S2-0102.
FAILS (N WHEN BACKUP
OFF SELECTED, RECEIVENG INSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
POSITION, SELECTED JOINT IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
VILL DRIVE. DAMAGE WAS OCCURRED YO SWITCHES DURING SHIPMENT, THAT THE
(2) MITCH RECEIVING DOCLMENTS PROVIDE ADEQUATE TRACEABILITY INFORMAYION
gus T WORST CASE ANO ACCEPIANCE TEST DATA IDENTIFIES ACCEPTABLE PARTS.
OIRECTIONS. UNEXPECTED PARTS ARE INSPECTED TNAUGHOUT MANUFACTURE AND ASSEMLY AS
NOTION. JOINT APPROPRIATE TO THE MAMUFACTURING STAGE COMPLETED. THESE
RUNAWAY . INSPECTIONS INCLUDE,
UNANNUWC IATED .
CREU ACTION CONPORENT MOUNTING TO FRONT PANEL INSPECTION, SOLDERING OF
REQUIAED. VIRES TO SUITCH CONTACIS, WIRE ROUTING, STRESS RELIEF OF wIRES
ETC., OPERATORS AND INSPECTORS ARE TRA(MED ANO CERTIFIED jo
:ED!.IIMII PATHS NASA NHD 5300.4(3A) STANDARD, AS MODIFIED BY JSCOBS00A.
EMAINING :
eremeeeieeas PRE-TEST INSPECTION OF DEC PANEL ASSY INCLUDES AN AUDIT
NIA OF LOVER TIER INSPECTION COMPLETION, AS BUILD COMFIGURATION

_ |

VERIFICATION TO AS DESIGN EIC. (SPI‘IGOVEIIIHEII REP. -
MANDATORY VNSPECTION POINT)

A TEST READINESS REVIEW (TAR) WHICH INCLUDES VERIFICATION OF
TEST PERSONMEL, TEST DOCUMENTS, TEST EQUIPHENT CALIBRATION/
VALIDATION STAfus aND HARDUARE COMFIGURATION 1S CONVENED &Y
QUALITY ASSURANCE IN CONJMCTION WITH ENGINEERING
RELIABILITY, CONFIGURATION COMTROL, SUPPLIER AS l#l’lltlﬂlE,
NMENT REPRESENTATIVE, brion 1o THE START OF ANY
FORMAL TESTING (ACCEPTANCE Of QUALIFICATION).

ACCEPTANCE TESTING (ATP) INCLLDES AMBIEMT PERFORNANCE ,
THEAMAL AND VIBRATION VESEING, {SPAR/GOVERNMENT REP. -
MANDATORY TNSPECTION POINT).

INTEGRATION OF DEC PANEL, RHC, THC AND NCIU, INSPECTIONS ARE
PERFORMED AT EACN STAGE OF INFEGRATION, WHI&H INCLUDES
GROUNDING CHECKS, INTER CONNECT CABLE VERIFICATION, CONNECTOR
INSPECTION FOR BENT OR PUSHBACK CONTACTS ETC.

SUB-SYSTEN PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
PERFORMANCE TEST. (MANDATORY INSPECTlON PGINT).

SRNS SYSTEMS INFEGRAVION, TNE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHT CABIN EQUIPMENTY TO FORM THE SRMS.
INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUMDING CHECKS, THRU WIRING CHECKS, MIRING ROUEING,
INTERFACE CONMECTORS FOR BENT OR PUSH BACK COMTACTS EIC.

SRHS SYSTEWS TESTING - STRONGBACK AND FLAY FLOOR AMBIENT
PERFORMANCE TEST. (SPAR/GCOVERNMENT REP, - MANDATORY [NSPECYTION
POINT)
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CRITICAL ITEMB LIST

PROJECT: SRMS SYSTEM: BACK-
- - - ASS'Y NOMEN . - ASS*'Y P/N: SHEET: 4
T &R [ FRTLONE WOOE | TAJIUWE EFFECY N
REF. REV. oraving rér. AND oN 17 RATIONALE FOR ACCEPTAMCE
DESIGNATION CAUSE END ITEN CREITICALITY
4450 ] BACKUP DRIVE MODE : CAUSE (1) FAILURE HISTORY
SWITCH QTY-1 LOSS OF 10SS OF BACKUP |  ----eceeiienon-
P/N BACKUP DRIVE.
.;Egszs.omz. DRIVE. :2'!555 PARFS FAILURES HAVE OCCURRED SUBSEQUENT TO ASSEMBLY OF
CAUSE(S): )
(1) sulTcH CAUSE (2)
FAILS IN WHEN BACKUP
OFF SELECTED.
POSITION. SELECTED JOINT
WELL DRIVE.
(2) SWITCh
‘r):us N+ WORST CASE
DIRECTIONS. UNEXPECTED
MOTEON. JOENT
RUNAWAY .
UNANNUNCIATED .
CREM ACTION
REGUIRED.
REDUNDANT PATHS
REMAINENG
N/A
i
RMS/BACK-UP 24
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CRITICAL ITEMS LIST

PROJECT: SRMS

SYSTEM: BACK-UP

SHEET: S
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SCREEN FAILURES

N/A
CHRSD OFF{ INE

EXERCISE BACKUP DRIVE SWITCM.

VERTFY BACKUP COMMAND VOLTAGES FOR EACH SWITCH POSTION

AT DEC PANEL OUTPUT,

OMRSD ONLINE INSTALLATION

EXERCISE BACKUP DRIVE SWITCH

VERTFY BACKUP. COMMAND VOLIALLS
AT LONGERON INYERFACE.

OMRSD ONLINE TURNAROUND

N BACKUP MODE DRIVE WRIST ROLL I¥
+VE AND -VE DIRECTIONS

VERTFY CORRECT JOINT MOTOR GPERATION

FOR EACH SWITCH POSTION

O DETECT THAT THE ARM 1S RESPOND ING

ASS*Y NOWENCEATURE: GACK-UP ASS'Y P/N:
[_W [ FATOIME WIOE | FATCUME EFFECT -
REF, REV. DRAUING REF. AND oN 111 RATIONALE FOR ACCEPTANCE
DESIGHATION CAUSE END ITEM CRITICALITY
4450 0 BACKUP DRIVE MODE : CAUSE (1) OPERATIONAL EEFECTS
SUITCH QTY-1 LOSS OF LOSS OF BACKUP |  ----.-....l. AR
P/N BACKUP DRIVE.
;EggS-DlDZ- ORIVE. JOINT DRIVES WITHOUT A COMMAND.
CAUSE(S): CREW ACTION
(1) SuITCH CAUSE ¢2y | = ---...l.l.
FAILS In VHEN BACKUP POUER SW TO OFF.
OFF SELECTED.
POSITION. SELECTED JOINT
WILL DRIVE.
(2) SMLICH CREW TRAINING
::II.S I« WORST case | -....llllll
DIRECTIONS. UNENPECTED CREW SHOULD BE TRAINED TD ALUAYS OBSERVE WHETHER THE ARM s
MOTION. JOINT RESPOMDING PROPERLY 10 COMMANDS. IFf 1T TSK'T,THEN THE RMS
RUNAUAY . POWER SWITCH SHOULD BE TURNED OFF.
UNANKUNCIATED .
CREU ACTION
REQUIRED. MISSTON CONSTRAINT
REDUNDANT PATHS THE OPERATOR MUST BE ABLE T
REMAINING PROPERLY 10 COMMANDS VEA WINOOW AND/OR CCTV VIEMS DURING ALL
I;;A """""""" ARN OPERATLONS.
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